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A wave-like progression of the hair growth
cycle is a recognized phenomenon in many
experimental animals, especially in certain
rodents, such as mice, rats and rabbits (1—10).
However, in the guinea-pig, this wave-like
progression of the hair growth cycle has not been
observed (1) and in this animal each individual
hair apparently has its own cycle, independent
of the others (8) (10). In guinea-pigs, therefore,
the hair growth is much more like that in man,
than is the hair growth in mice, rabbits or rats.
Aside from genetic studies of hair direction and
autotransplantation of the skin, only a few
pertinent investigations have been carried out on
hair growth in the guinea-pig (11—19), and
relatively little is known regarding the hair
growth in this experimental animal.
The possibility of influencing the growth of
hair by clipping or shaving has for decades been
doubted or negated by many dermatologists and
morphologists (20—26).
There are, nevertheless, three early reports of
precocious or of increased hair growth after
clipping in rabbits, mice and guinea-pigs; the
respective authors are Remesow (27), Collins
(1), and Strangeways (13). Similar findings were
established more recently in mice by Morrill of
our group (28) and especially by K. Borum (29).
The latter described precocious hair regrowth in
response to clipping, as well as to the application
of a depilatory cream (BaS) and of a chemical
carcinogen.
The present report deals with some interesting
preliminary findings concerning the effects of
clipping and plucking on the hair growth in
guinea-pigs. These findings are submitted in the
hope of stimulating further investigation in this
direction.
MATERIAL AND METHODS
Six albino guinea-pigs, 4—6 months old, were
employed. An area of one side of the abdomen or
the back, bordering the midline, was used as the
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experimental site. In 5 of 6 guinea-pigs, the lower
fourth of this test site was plucked. The rest of the
test area was clipped with an electric clipper
("first clipping"). In the sixth animal the entire
test area was clipped, and plucking was omitted.
Two of the guinea-pigs were clipped also on one
side of the back.
The areas on the other side of the abdomen or
back, symmetrical to the areas plucked or clipped
were used as control sites.
Twenty-three or twenty-six days later, the
previously clipped or plucked test areas were
clipped again ("second clipping" of test sites*)
and the contralateral, previously unclipped
control areas were clipped as well. This clipping
of the control areas (like the second clipping of
the test sites) was performed in order to facilitate
the visual differentiation between the hair growth
in the test areas and that in the control areas.
The time of this clipping was chosen on the
assumption that by then, i.e., a little more than
three weeks after the first clipping of the experi-
mental site, many of the hairs, the growth of
which was initiated by the first clipping, would
reach above the skin surface; some of these could
be expected to be still too short to be caught by
the second clipping.
Following this second procedure, both test and
control areas were dyed black according to
Borum's method by means of "Roux", a com-
mercial para-phenylenediamine preparation, of
the darkest shade available (30) (31). This technic
allows identification of the phase of the cycle of
the hair under test. Any dyed hair at rest will
continue to show the artificial color in its entire
length, whereas any part of hair growing above
the skin surface after the dyeing procedure will
show its natural white (albino) character. When
growing hair had already emerged above the
surface prior to the dyeing, it will soon show a
white proximal part—and when its entirety
emerges above the skin surface only after the
dyeing, it will be white in its entire visible length.
In addition, the artificially stained skin surface
by its dark shade offers a strongly contrasting
background to visualize the difference in the
density of regrowth of white hair on test and
control side.
RESULTS
There was great uniformity in the results in
the experimental animals. As a representative
* On the previously plucked part of the test
areas it was actually the first, rather than a "sec-
ond" clipping.
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example, the observations made in guinea-pig
* 4 are here described:
Guinea-pig #4—6 months old, male albino.
April 21, 1960-—hair on right half of the back
was clipped from the shoulder to sacral area (first
clipping of experimental site). This was followed
by even regrowth of hair throughont the clipped
area; about one-fifth of the hair apparently was in
anagen at the time of clipping. On May 4, 1960
the hair on the left posterior fourth of the abdo-
men was plucked. In front of this area (middle
third of left side) the hair was clipped at the same
time (first clipping). As on the back, the clipped
"anagen hair" resumed growth also in this area.
May 17—the hair on both sides, test and control,
of the posterior half of the back was clipped
(second clipping of experimental sites). Subse-
quently the right half of the back (test site,
clipped first) showed distinctly more hair grow-
ing than the left (control site). Along the mid-
dorsal line, the side under test (right) was
sharply demarcated from the control side (left).
On May 27, the posterior part of the abdominal
fur was clipped (second clipping of test site) and
dyed black. This included the area previously
plucked, as well as most of the area previously
clipped (May 4), and the contralateral control
sites. This was followed by the appearance of
anagen hair, white in color on a dark background.
Again, the experimental areas showed conspicu-
ously more hair coming out (white) than did the
control areas. The increase in proportion of grow-
ing hair was especially striking in the area plucked
on May 4.
The following is a brief description of the
observations made in the entire group of animals,
separating the findings obtained after clipping
from those obtained after plucking.
Responses to Clipping: Within 3 days after the
second clipping the difference between the
experimental, previously clipped, site and the
control site was apparent. It was more distinct
after one week.
There was invariably the logitudinal line
separating the two sites sharply. This delineation
was of such "precision" that in one instance a
well-defined indentation of the edge was clearly
visible exactly where the fur had remained
unclipped during the first clipping because of a
defect in the electric clipper used.
The difference in hair growth on the two sides
was in two of the animals (#3 & 8, Table 1)
somewhat less pronounced than in the others.
In these two, a very large proportion of hair
grew back soon after the first clipping, i.e., there
was a relatively high proportion of the hair at
growth during the first clipping, and a relatively
right half of abdomen.
left half of abdomen.
right half of back.
left half of back.
distinctly more hair growth in
test area than in control area.
+ = slightly more hair growth in test











3 Lla 5/4 5/27 23 +++
4 Lla 5/4 5/27 23 +++
6 LIa 5/4 5/27 23 +++
7 Rla 5/4 5/27 23 +++
8 LIa 5/4 5/27 23 +++
Key: LIa = left lower abdomen.RIa = right lower abdomen.
= much more hair growth in
plucked area than in control
small proportion was in telogen (which accounts
for the weaker response in the test area, only
telogen hair being susceptible to stimulation of
actual new growth).
Responses to Plucking: Twenty-three days
after the plucking, the hair in the previously
plucked area of the lower abdomen was clipped
and dyed—together with the hair of the pre-
viously clipped part of the test area and that
of the entire contralateral control area.
The plucked area showed much more growing
hair than the control site. Moreover, the new
growth at this first plucked and then clipped site
was far more dense than the growth at the
adjacent area which had been clipped twice.
TABLE 1
Date Days
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FIG. 1. Guinea-pig No. 7. One week after the second clipping which immediately preceded the dyeing.
Note much larger amount of white, i.e. of growing hair, on left side of the abdomen which is the clipped
test area. Still lighter lower quarter of test area is the plucked test site. Here the newly growing hair is
not only exceeding in amount, but also in length the hair in the other areas.
DISCUSSION
Because of the absence of a wave-like pro-
gression of hair growth in guinea-pigs, and
because of the dense growth of long hair it weuld
not be feasible in this animal to visualize any
unilateral change in the number of anagen hairs
upon a single clipping or plucking when Borum's
dyeing method (7) (29) is employed without
further modification. However, by applying
another clipping at the appropriate time after
either a previous clipping or a previous plucking
we have been able to demonstrate the difference
between the hair growth on the experimental
site and that on the control site.
In our endeavor to see the effect of the first
clipping or plucking we were confronted with the
task a) to schedule the examination at a time
when the effect was likely to occur and b) to
avoid an overlap by the effect of the later clipping
while we were examining.
To a): Borum found the "latent period"
between trauma and the appearance of new hair
above the skin surface to be rather characteristic
of the trauma applied. After the use of barium
sulfide the duration of this "latent period" was
from 12 to 23 days, and after the application of
7—10 dimethyl benzanthracene in acetone a
little over 20 days. After clipping, she found this
period to be more variable, but generally longer
than after both of the other traumas (29).
-V
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FIG. 2. Guinea-pig No. 4. Seventeen days after the second clipping—and one week after the dyeing.
Test area (right side) shows distinctly more hair growth.
In our timing, we were guided by the assump-
tion that if there was a "period of latency" after
clipping also in guinea-pigs, it was—by analogy—
likely to amount to about 20 days or more. We
therefore applied the "second clippings" between
the 23rd to 26th days after the first trauma. (As
a measure of safety, moreover, a small part of the
test area was left unclipped during these sub-
sequent clippings, so that we would have been
able to disclose a "belated" appearance of in-
creased hair growth in case of an excess of the
duration of latency over the expected period
of time.)
To b): It is generally agreed that in rats and
mice a new anagen phase starts immediately
once a telogen follicle has been plucked, and that
in most mammals the period from the onset of
growth till the emergence of hair on the skin
surface is of roughly the same duration—i.e., it
lasts 11 days (7) (8) (9) (32). So it was reasonably
safe to assume that the "latent period" after
clipping would not be shorter than 11 days.
Hence we made our reading usually within a week
after the subsequent clipping and never later
than 2 weeks * thereafter; and the increase in the
number of anagen hairs then observed in the
test areas was definitely due to conversion of
telogen follicles to anagen follicles in response to
the first trauma.
It is not too difficult to understand why pluck-
ing, which removes the old hair from its container
* It is found, however, that even after 3 weeks
we were able to see the "difference" in density of
hair growth.
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above the papilla, converts the telogen stage into
that of anagen. There is, however—as Borum
pointed out (29)—no apparent reason why clip-
ping which traumatizes the resting hair's shaft
above the surface, should induce a new cycle of
hair growth.
It seems possible that clipping might produce
thermal or mechanical stimuli upon the skin
and thus act on the papillae. We shall attempt to
clarify this hypothesis in later experiments by
protecting the skin after the first clipping.
The most plausible explanation, however,
would appear to be the following: Normally the
distal part of the hair shaft, by virtue of its
length and virtually unlimited flexibility, to a
considerable extent protects even the resting
hair from being lifted out from its container by
many ordinary extraneous "insults", such as
chance contacts or friction, although its proximal
end is already detached from the papilla. The
same insults, on the other hand, will readily
dislodge such hair, once the undulating distal
part is removed by trauma, i.e., by clipping. This
would be in keeping with the "period of latency"
(Borum (29)), i.e., with the fact that clipped
resting hair takes longer to come out than plucked
resting hair, as well as with our observations that
new hair growth is denser after plucking than it
is after clipping. For experimental plucking
dislodges all the hair at once, whereas clipping
will be followed by consecutive removals only,
some hairs here and others there.
Thus it is easy to see why a lesser number of
follicles would be affected at the same time by
clipping than by plucking.
sUMMARy
1. Because of its closer resemblance to man in
its type of hair growth, the guinea-pig may be
more useful than other rodents for studying
factors at play in human hair growth.
2. A new technic of repeated clipping and
dyeing of the fur is introduced for studying the
effects of clipping and plucking (or other traumas)
on the hair growth in guinea-pigs.
3. With this technic the number of anagcn
hairs was found to be increased 29 to 35 days
after clipping or plucking of circumscribed sites,
as compared with the hair growth in non-trau-
matized control sites.
4. The observed increase in hair growth on the
test area was less when the number of telogen
follicles present at the time of trauma was rela-
tively small.
5. Plucking was more effective in increasing
hair growth than clipping, and an hypothesis is
offered to explain the difference.
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